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57 ABSTRACT

A wet scanning gate for use in the production of en-
largements from picture material in the form of individ-
ual photographic negative images or transparencies
connected to form a contiguous strip has
a two-part housing defining a channel through which
the contiguous strip is drawn. The two-part hous-
ing, includes
an optional gate along the channel; supply structure
for filling the optical gate with a liquid having the
same optical refractive index as the picture mate-
rial; liquid extraction zones disposed along the
channel upstream and downstream of the optical
gate, the extraction zones upstream and down-
stream of the optical gate including groups of strip-
per lips placed against top and bottom faces of the
contiguous strip, a plurality of common carriers
each for supporting a respective one of the groups
of stripper llps, each common carrier being
mounted for raising and lowering an associated
group of stripper lips, and a plurality of bellows
each disposed between a respective one of the
common carriers and one or the other of the parts
of the two-part housing, each bellows being actuat-
" able for moving a respective one of the common
carriers and the associated groups of stripper lips
toward or away from the channel; and a
drying zone disposed along the channel downstream
of the extraction zone downstream of the optical
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WET SCANNING GATE AND USE OF THE SAME
FOR THE PRODUCTION OF ENLARGEMENTS
OF INDIVIDUAL PHOTOGRAPHIC NEGATIVES
OR SLIDES

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims the rights of priority
with respect to application Ser. No. P 41 17 217.5 filed
May 27th, 1991 in Germany, the subject matter of
which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a wet scanning gate
and its use in the production of enlargements of individ-
ual photographic negatives or transparencies (slides). A
wet scanning gate of this type is disclosed in the unpub-
lished German Patent Application P 40 32 016.2.

U.S. Pat. No. 3,776,626 discloses a wet copying de-
vice, which, like the above noted prior art wet scanning
gate, serves to wet the top and bottom surfaces of the
film material during passage of surface damaged film
material through the gate of the film copying machine
or film scanner with a liquid which has the same optical
refractive index as the film material. This liquid com-
pletely fills the scrapes and scratches present on the film
surface so that they are no longer included in film copy
or electronic image signal. These devices, which are
configured as closed systems, include a chamber
equipped with extraction zones upstréam and down-
stream of the optical gate as well as a drying zone fol-
lowing the downstream extraction zone to prevent es-
cape of the perchloroethylene, employed as the liquid,
into the environment. The liquid is injected immediately
upstream and downstream of the optical gate onto the
top and bottom surfaces of the film material in a direc-
tion oblique to the film surface.

For the production of paper enlargements of individ-
ual photographic negatives it is likewise desirable to
make damages to the negative surface invisible. Al-
though prior art enlargers (see in-house brochure by
Agfa-Gevaert entitled “Multi Scanning Printer”) are
configured similarly to film copying machines, that is,
the photographic negatives are assembled. into a coiled
strip and are pulled in steps or continuously in parallel
with a strip of photographic paper through the beam
path of a light source and enlarging lenses, the wet
copying technique that has been known for several
decades has not been employed in enlargers. Existing
differences between the film drives which employ film
gripping pins or friction rollers and the drives for the
coiled strip in the form of friction rollers cannot be
considered as the reason for the lack of use of the wet
copying process at least not for the wet scanning pro-
cess, since the film scanners employed for wet scanning
also drive the film by means of a friction roller. The
more probable explanation for the lack of use of wet
copying and wet scanning in enlargers is that the gluing
together of photonegatives into a strip does not produce
a strip that is comparable to a film. That is, while a film
has a completely smooth surface, a glued-together strip
of negatives is more or less heavily corrugated. Thus,
when pulled through the prior art wet copiers or wet
scanning devices, the glued-together strip of negatives
is subjected to relatively high friction forces and thus
high tensile stresses because of the small thickness of the
transporting channel existing there, which may resuit in
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a tearing apart of the glued sections between the indi-
vidual negatives.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a way, in the production of enlargements of
photographic negatives and of transparencies, in which
surface damage of the negatives or transparencies does
not become visible in the resulting enlargements or
transparencies.

The above and other objects are accomplished in
accordance with the invention by the provision of a
method of producing enlargements from individual
photographic negative images or transparencies con-
nected to form a contiguous strip, including: drawing
the contiguous strip in steps or continuously through a
wet scanning gate having a transporting channel of
increased thickness sufficient to accommodate corruga-
tions present in the contiguous strip; and positioning the
wet scanning gate in an optical beam path between a
light source and either a strip of photopositive paper or
a transparency film. )

In a accordance with another aspect of the invention
there is provided a wet scanning gate for use in the
production of enlargements from picture material in the
form of individual photographic negative images or
transparencies connected to form a contiguous strip,
comprising: a two-part housing defining a channel
through which the contiguous strip is drawn, the two-
part housing including an optical gate along the chan-
nel, means for filling the optical gate with a liquid hav-
ing the same optical refractive index as the picture ma-
terial, liquid extraction zones disposed along the chan-
nel upstream and downstream of the optical gate, a
drying zone disposed along the channel downstream of
the extraction zone downstream of the optical gate, and
an intermittently operating pressure device for applying
contact pressure to individual photographic negative
images or transparencies of the strip stationarily posi-
tioned in the optical gate.

The present invention is based on the concept that in
the production of enlargements of photographic nega-
tives and of transparencies the surface of the picture
material (photographic negative or transparency) is
wetted on all sides with a liquid whose optical refrac-
tive index is essentially the same as the optical refractive
index of the material of the negative or transparency.
For this purpose, a modified wet scanning gate is em-
ployed whose transporting channel has a greater thick-
ness than the prior art wet scanning gates so that the
waviness of the glued-together strip of pictures cannot
cause interference in the transporting process. To en-
sure accurate positioning of the master pictures in the
optical plane of the optical gate in spite of the thicker
transporting channel, the wet scanning gate configured
according to the present invention is provided with a
special film press-on device which, during the step-wise
advance of the individual photographic negatives or
transparencies, applies a contact pressure thereto while
they are stationarily positioned in the optical gate. On
the other hand, it has been surprisingly found that if the
picture material is advanced continuously, the contact
pressure device is not required.

The invention will now be described in greater detail
with reference to the drawing figures.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a longitudinal sectional view of an embodi-
ment of a wet scanning gate according to the invention
seen in a vertical section plane of the two-part housing
and in the transporting direction of the picture material.

FIG. 2 is a top view of the top of the wet scanning
gate of FIG. 1, seen from the parting plane between the
top and bottom parts of the two-part housing.

FIG. 3 is a schematic view of a closing member for
the device of FIGS. 1 and 2 for closing the top and
bottom with parts with a variable closing force.

FIG. 4 is a schematic view of a locking bar for the
device of FIGS. 1 and 2 for locking the top and bottom
parts on the long side disposed opposite the closing
member of FIG. 3.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring to FIGS. 1 and 2, the illustrated wet scan-
ning gate 10 includes a two-part housing comprising a
top 20 and a bottom 30 (FIG. 1) which define in their
separating plane a guide channel 4 for passage, in the
direction of arrow 2, of a contiguous strip 1 composed
of individual glued-together photographic negative
images or transparencies. In the edge regions, top 20
and bottom 30 lie matchingly on top of one another
with a seal 21 (FIG. 2) pressed into top 20 and forming
a seal between top 20 and bottom 30. To provide a
preferably releasable connection between top 20 and
bottom 30, a closing member 40 is provided on one long
side of the approximately rectangular top 20 and bottom
30 and a bar 50 on an oppositely disposed long side as
seen in detail in FIGS. 3 and 4 and generally in FIG. 2.

As can be seen in detail in FIG. 3, closing member 40
includes a cam disc 41 which is rotatably mounted on a
shaft 42 fastened to bottom 30. A connecting member 43
of cam disc 41 engages a pin 44 of a pin disc 45 fastened
to top 20 so as to be secure against rotation. Connecting
member 43 opens at a location toward the edge of cam

disc 41 in order to remove pin 44 from engagement with

connecting member 43 and allow top 20 and bottom 30
to be taken apart. Moreover, connecting member 43 has
such a configuration that a force which is a function of
the angular position of cam disc 41 acts on pin 44. This
corresponds to a corresponding control of the pressure
force between top 20 and bottom 30.

As can be seen in FIG. 4, bar 50 includes a lever 51
which is mounted at bottom 30 so as to be rotatable
about a stationary axis 52 and whose locking finger 53
grips over a pin 54 of a pin disc 55 that is fastened to top
20 in a manner secure against rotation. If lever 51 is
pivoted clockwise out of the illustrated locking posi-
tion, locking finger 53 releases pin 54 so that, with lock-
ing member 40 open, top 20 can be removed from bot-
tom 30.

Referring again to FIGS. 1 and 2, wet scanning gate
10, which according to the description above forms a
two-part housing, includes an optical gate 11 that is
positioned in the beam path between a light source (not
shown) and a panel (not shown) of photographic paper
(in the case of enlargements from photographic nega-
tives) or transparency film (in the case of the copying of
transparencies) guided in parallel with strip 1 and mov-
ing in synchronism therewith. The light source has an
associated optical system (likewise not shown) as is
customary in enlargers of the above-mentioned type.
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Optical gate 11 is formed of two sapphire glass panes
22 and 32 which are arranged in parallel with the path
of movement of strip ; and are attached to top 20 and
bottom 30. A gap of a width of, for example, 0.4 to 1.2
mm exists between the two panes. Glass panes 22 and 32
define a liquid channel fed by injection openings 23 and
24 in top 20 and by injection openings 33 and 34 in
bottom 30. Seen in the direction of arrow 2, openings 23
and 33 extend upstream of gate 11 transversely to the
direction of movement of strip 1, while openings 24 and
34 are arranged downstream of the gate and likewise
transversely to the direction of movement of strip 1
(FIG. 2). Openings 23,33 are tilted towards the surface
of stop 1 in a direction whose horizontal component is
in the direction of movement of strip 1. Opening 24,34
are also tilted towards the surface of strip 1 but in a
direction whose horizontal component is opposite to
the direction of movement of strip 1. Each row of open-
ings is fed with liquid that is under a pressure of, for
example, 0.3 to 0.5 bar from a common collective chan-
nel 23a, 24a, 33a, and 344, respectively. Such liquid may
be, for example, perchloroethylene which has the same
optical refractive index as the material of the photo-
graphic negative or transparency to be enlarged and on
which surface damage exists.

The described arrangement of openings 23, 24, 33, 34
ensures that a liquid cushion, free of air bubbles, forms
in the liquid channel between glass panes 22 and 32,
with the strip transporting velocity under consideration
being, for example, 250 mm/s on the average. Air bub-
bles dragged from outside by strip 1 into the scanning
gate 10 are extracted upstream of gate 11 by an extrac-
tion zone 12 to be described in greater detail below and
thus do not reach gate 11.

The extraction zone 12 connected upstream of gate
11 is configured as a rectangular chamber having vac-
uum conduits 12g and 125 that open into its bottom. The
subatmospheric pressure in vacuum conduits 12 and
125 is, for example, —0.5 bar. At the right edge of the
liquid channel between glass panes 22 and 32 there thus
results a pressure differential of about 1 bar if the liquid
pressure is 0.5 bar. This pressure differential appears as
an unsurmountable barrier to dragged-in air bubbles and
prevents their entrance into the liquid channel between
glass panes 22 and 32.

Within the chamber of extraction zone 12 groups of
stripper lips 36 of an elastic material, e.g. rubber, are
disposed—separately for each surface of strip 1. These
stripper lips have an approximately wedge-shaped pro-
file whose tip is oriented toward the surface of strip 1
and rests on the respective surface under a slight pres-
sure. The lips, when viewed from the top in FIG. 2,
extend at an angle of less than 90° relative to the direc-
tion of movement of strip 1, with the stripped liquid
dropping to the bottom of the respective chamber and
being extracted. Each group of stripper lips 36 is sup-
ported on a common holder 362 which, in turn, is sup-
ported on a rubber bellows 365 at the bottom or ceiling,
respectively, of the chamber of extraction zone 12.
Each bellows is connected with a vacuum conduit 36¢
so that, by selecting the vacuum in conduits 36¢, the
holders 365 and thus the stripper lips 36 can be raised
and lowered

When strip 1 is introduced into closed scanning gate
10, the stripper lips are raised in order to, on the one
hand, facilitate introduction and, on the other hand,
prevent damage to lips 36. Moreover, the fact that strip-
per lips 36 can be controlled permits a problem-free
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drying operation for scanning gate 10, that is, operation
without the influx of liquid during which lips 36 remain
in their raised position. Such a problem-free drying
operation permits a permanent installation of the wet
scanning gate in an enlarger and eliminates the other-
wise required drying gates. In this way, the additional
costs for a wet scanning gate are noticeably reduced.

Downstream of gate 11 there is a further extraction
zone 13 which is configured and operated in the same
manner as extraction zone 12. Corresponding compo-
nents of extraction zones 12 and 13 bear the same refer-
ence numerals. The statements made above apply iden-
tically for the control of the stripper lips within extrac-
tion zone 13.

Following -extraction zone 13, a two-stage drying
chamber 14 is disposed within top 20 and bottom 30 and
is provided with inlet openings for warm air and extrac-
tion openings for the evaporated liquid. Strip 1 leaves
wet scanning gate 10 in a dry state so that the environ-
ment is protected against noxious liquid vapors and a
friction belt drive for strip 1 following the wet scanning
gate is able to operate without slip.

In order to ensure secure positioning of the individual
pictures in the optical plane of gate 11, that is, on glass
pane 32 when strip 1 is advanced in steps through wet
scanning gate 10, a pressure device is provided in the
region of gate 11 and is composed of a fork-shaped
pressure plate 35 and a suitable drive mechanism 35,
such as a pneumatic or electronic drive. A purely me-
chanical drive by way of cams or the like is also possi-
ble. The two arms 35a and 35b of pressure plate 35 grip
around glass pane 22 and extend transversely to the
direction of movement of strip 1 (arrow 2). Correspond-
ing recesses for the pressure plate are provided in top
20; they are selected to be large enough to permit the
pressure plate to be raised and lowered reliably, Pres-
sure plate 35 is controlled in synchronism with the mo-
tion phases of strip 1. That is, when strip 1 comes to a
stop, pressure plate 35 is lowered, and when strip 1 is
caused to move, pressure plate 35 is raised. In this way,
even a very wavy strip 1 is positioned accurately in gate
11.

It is understood that the present invention is not lim-
ited to the wet scanning device described as the pre-
ferred embodiment. For example, the wet scanning
device may additionally include an annular vacuum
channel which surrounds gate 11 and connects the two
vacuum zones 12 and 13 with one another. Moreover,
longitudinal skids of sapphire glass may be provided in
the region of gate 11 so as to ensure longitudinal guid-
ance of strip 1 in the sense of an even more accurate
positioning of the individual pictures in gate 11.

The individual pictures combined into a strip 1 may
exist on a contiguous roll of film, for example a 36-mm
roll of film, with individual rolls of film being combined
into a strip 1. In addition to gluing, the joining can also
be done by means of welding which has the advantage
that the liquid employed, e.g. perchloroethylene, is
unable to attack or even dissolve the seams.

Obviously, numerous and additional modifications
and variations of the present invention are possible in
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6
light of the above teachings. It is therefore to be under-
stood that within the scope of the appended claims, the
invention may be practiced otherwise than as specifi-
cally claimed.

What is claimed is:

1. A wet scanning gate for use in the production of
enlargements from picture material in the form of indi-
vidual photographic negative images or transparencies
connected to form a contiguous strip, comprising:

a two-part housing defining a channel through which
the contiguous strip is drawn, said two-part hous-
ing including:

an optical gate along the channel; means for filling
said optical gate with a liquid having the same
optical refractive index as the picture material;
liquid extraction zones disposed along the channel
upstream and downstream of said optical gate, said
extraction zones upstream and downstream of said
optical gate including groups of stripper lips placed
against top and bottom faces of the contiguous
strip, a plurality of common carriers each for sup-
porting a respective one of the groups of stripper
lips, each said common carrier being mounted for
raising and lowering an associated group of strip-
per lips, and a plurality of bellows each disposed
between a respective one of the common carriers
and one or the other of the parts of said two-part
housing, each bellows being actuatable for moving
a respective one of the common carriers and the
associated group of stripper lips toward or away
from the channel; and

a drying zone disposed along the channel down-
stream of said extraction zone downstream of the
optical gate.

2. A wet scanning gate as defined in claim 1, and
further comprising a pressure device for applying
contact pressure to individual photographic negative
images or transparencies of the strip stationarily posi-
tioned in said optical gate, said pressure device includ-
ing a fork-shaped pressure plate having arms arranged
transversely to the direction of movement of the contig-
uous strip of picture material in the channel and grip-
ping around the optical gate.

3. A wet scanning gate as defined in claim 1, further
comprising drive means for raising and lowering said
pressure device in synchronism with motion of said
contiguous strip.

4. A wet scanning gate as defined in claim 1, wherein
said two-part housing has opposite sides and further
comprising first and second releasable closing means
disposed on each of said opposite sides for releasably
connecting the two parts of said two-part housing to-
gether, with at least one of said releasable closing means
having a variable closing force.

5. A wet scanning gate as defined in claim 1, wherein
said housing includes injection openings for the liquid
disposed upstream and downstream of the optical gate,
said injection openings being oriented obliquely toward

the top and bottom faces of the contiguous strip.
* * x x @



